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Compare x x -3.935432 331970 029801 953731,229 + 
x a =—4. 

£^1^0.064568 1568029 970198 946268,770:^ 
?/, =-7.487627 639515 066744 071631,521 + 

y."»- 

(5) a ==b0.512372 360484 933255 928368,478- 
a-=0.53740l 577025 225760 614153,4040 + 
%i =-0.472833 908995 255561 667884,633 + 

,S' a 7=- 0.064568 668029 970198 946268,770± 

Also, 2/=7.7lll99 545010 300343 929222,6193 + ; 

^==7.775428 094504 266400 142408,902±. 

5, 2, etc., is stated ± because the remaining two roots of x or y so make 

it. Note that S as + ^=—S„, and that the two determine the final figure ! Also 

observe the curious recurrences 777 twice, 222, 111, etc. 

The "Empirical" is one of three novelties found in 1875-6. Des Cartes' 

S6-4nS 4 + 47<S 3 -/ i =0 (C), so stated factors into S !i ^ 1 2xS' i —2yS±J=0\ 

Also to S«-2[«=b' ]1 (a--h)-]S=p l t n [l/(a*-&)](l/S)=0 (D)! ' 

Change r/( [l/(a 2 — b)~]{l/S) "empirically" into J/j/[l(a 3 — 6)] (1/5) gives 

(E) above. For, say twelve decimals true correct if, etc., into (i+)v, etc., by 

*> + (i + ) 2 l> 2 [l/(a 3 -&)](l/S a )--=/. 

Note. Joslah H. Drummond remarks of the Proposer's solution of No. 78: It seems to me that his 
reasoning is faulty, and his conclusion erroneous. His reasoning seems to be: If x s =36 (1) it follows 
that aV=1296 (2) and as (2) has/our roots, therefore (1) has four roots. Again ±2 and =f2, taken by them- 
selves, are precisely the same; the first is -i-2 or —2, and the second Is precisely the same, save in the 
order of writing or reading them , which does not affect the mathematical result. ' ' 



GEOMETRY. 



91. Proposed by LEONARD E. DICKSON, Ph. D., Instructor in Mathematics in the University oi California, 
Berkeley, Cal. 

It a point A remain fixed while a point B moves along a given straight line, prove 
that the locus of the vertex C of tile triangle ABC, similar to a given triangle and lying 
always on the same side of A K, is n straight line. Verify geometrically for the case in 
which the angles at A and C remain equal. 

Solution by J. SCHEFFEE, A. M., Hagerstown, Md. 

Let MN be the fixed line, denote AO, which is constant, by h, and the co- 
ordinates OD by x and CD by y, and extend AC to E, 
denote Z AEB by E, and the constant angles of triangle 
ABC by A,B,C. We have 



AB- 



sinU+E)' 



7/(7--= 



// 



sin(C-A') " 



h 



sin(A + E) ' sm(C-E) 



=sinC : siiiy4, 
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h.(sinCBinE— cosCsini?) sinO ,., .„, _,„ ... ... „. 

or, — ±-. — -. = . . _/ — . . ; or 7t(l— cotCtanF)=w(l-rcoL4tanF), or 

' y(smAcosE+cosAsmE) smA ' v ' " ' 

h— y=(hcotC +ycotA)ta.rxE ; but tan#=(/i— 2/)/a;, 

.•. x^=ycotA+hcotC, or y=a;tan.4-— AcotCtan.4, as 
the locus of C. 

For C=.<4, we have y=xtanA — h. 

Make OF—OA , draw i^lf so as to make z HGN= 
Z ^ , draw ^ G. Z HGN=OGF= LAGO=lA. 

Since LBAC=lBGC, ABCG is concyclic. 

.-. Z^CB^Z^G^^Z^, .-. ZO=Zi, which un- 
ifies geometrically for the case in which the angles at A and 
C remain equal. 

98. Proprosed by JOSIAH H. DEUMMOND, LL. D., Counselor at Lav, Portland, He. 

Let A BCD be a quadrilateral inscribed in a circle. Draw the diagonals AC and BD. 
Show that AB.BC : DC.AD=BD : AC. [From a note in Young's Geometry, edition of 1830.] 

Solution by the PROPOSER, and J. SCHEFFER, Hagerstown, Md. 

Let F be the intersection of the diagonals. 
Then AB : BF :: CD: CF, 
or AB : CD :: BF : CF, 
and BC : AD :: CF : /)F. 
Hence ^B.BC : AD.CD :: 5F : DF, 

(I) and AB.BC+AD.CD : AD.CD : BF+DF(=BD) : Z>/\ 

In like manner it is shown 

(II) that AB.AD+BC.CD : BC.DC :: AC : CF. 

But AB :DF :: BC : CF, 

or ^D.CD : DF :: 5C.CD : CF. 

Combining these with (I) and (II), we have 

AB.BC+AD.CD : AB.AD+BC.CD :: BD : AC. Q. E. D. 

Also solved by B. F. SWE, CHA8. C. CROSS, WALTER B. DRANE, and O. B. M. ZERR. 

93. Proposed by G. B. M. ZERR, A. M., Ph. D., President and Professor of Mathematics, The Russell Col- 
lege, Lebanon, Va. 

While surveying in a level field I notice a mountain behind a hill. Wish- 
ing to know the height of each I take the angles of elevation of the tops of both 
and find them to /S---45 , tf=40°. I then measure a straight line a=400 feet, 
and find the angles of elevation of the tops to be y=4Z° , //— 38°. After measur- 
ing 6—800 feet more in the same straight line I find the elevations to be A.=40°, 
v±=36°. Find the height of each. 

Solution by the PROPOSER. 

Let ^45=400 feet=a, 5C=300 feet=6, 0P=x, QR=y. 



